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Abstract 
 
Soil is one of the natural factors representing the environment over which occurs during the process of watering 
and acts as a "reservoir" of water storage. Soil is a porous medium that cannot hold a lasting only a certain amount of 
water, excess water either through ground water seepage and moisten the lower strata either be retained on the surface 
water ponding. Excess moisture temporary or periodic: Prolonged excessive wetting, wetting the medium term, the short 
wetting, wetting of varying duration (short-extended). After excess moisture source and intensity:  moderate excess ground 
moisture; strong excess ground moisture; overate excess moisture from precipitation; strong excess moisture from 
precipitation; excess moisture from precipitation under phreatic intake; excessive humidity combined: groundwater and 
precipitation; excessive humidity in coastal streams; flood excess moisture; excess of moisture and salts. Heavy rainfall 
produces excessive humidity in cool areas where evapotranspiration is low and with low soil permeability. Depression 
relief favors the appearance of excess moisture in the rainy season on clay-rich soils. Low renewal of the air in the soil 
results in the accumulation of large amounts of CO2, the CO2 content of the air in the soil than 1% by plants suffer. Excess 
moisture causes reduced soil aeration, slowing oxidation and mineralization grading the pharmaceutical insufficient debris. 
Remove excess moisture by means of a network of drainage channels, as compared with the removal of excess moisture by 
a network of open channels, has a number of advantages, such as small area removed from the culture, ease of agricultural 
works by mechanical means, simple maintenance work, lack of widespread outbreaks of weeds, pests and diseases etc. The 
disadvantage is the high cost of pipes, drainage filter material and execution. 
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1. Introduction 
 
Defining soil with excess moisture [13, 27] is 
made from light causes of excessive moisture, 
frequency, extent, intensity, form and source, as well 
as the consequences and negative influences on plant 
growth (Agrios, 2005), is necessary to take into 
account - as a whole - climatic conditions [21, 28, 
19], geomorphological [20, 30], lithological [26], 
hydrological [27] (for studied area hydrological 
values  are  presented  in  table  1),  hydro-geological  
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[22] and pedological [22] as they form and evolve 
(all natural and anthropogenic conditions), this 
resulting moreover planning and choosing solutions 
[5] and improve these soils [14]. Indicators of excess 
moisture [13] are: amount of water that passes the 
water capacity in field or the equivalent of active 
moisture or wind suction limit of 1/3 atmospheres, 
such lower limit of 10% -15% of the space occupied 
by air; asphyxiation increasing of plant roots, 
weakening activity of aerobic microorganisms[15] 
and so on, soil moisture is given by the balance 
between the amount of precipitation (rainfall), 
infiltration (run-on), discharge (runoff), 
evapotranspiration (ET) and percolation [1].  
Groundwater level is maintained lowered as 
required by crops, not only during their growing 
season, but also beyond, in order to ensure the normal  
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aeration and soil thermal regime in order to carry on normal soil microbiological processes influencing so 
favorably on agricultural production [15, 17, 18]. 
 
Table 1. Values of Somesul Mic flows for 2011 and 2012 years 
ST.HM. 
(mc/sec) 
Mean flow Maximum flow Minimum flow 
2011 2012 2011 2012 2011 2012 
Cluj-Napoca 11.4 8.48 62.0 64.0 2.28 2.52 
Apahida 14.2 10.2 56.6 51.9 3.54 3.00 
Salatiu 16.4 10.9 65.5 52.6 4.78 4.88 
ST.HM. (cm) Mean level Maximum level Minimum level 2011 2012 2011 2012 2011 2012 
Cluj-Napoca 43 38 117 119 22 23 
Apahida 51 46 98 94 32 30 
Salatiu 42 35 242 172 9 10 
 
Table 2. Rainfall amount (l/m2) for years 2011 and 2012, Apahida meteorological station 
Month 
 
Year 
Rainfall amount (l/m2) 
Ian Feb Mar Apr May June July Aug Sept Oct Nov Dec 
2011 24.8 23.8 22.3 43.8 69.4 76.8 127.8 58.4 21.6 14.6 0.2 26.3 
2012 45.5 28.6 13.3 57.2 82.8 72.6 64.5 38.0 32.6 30.4 22.7 41.8 
 
Table 3. Mean air temperature for years 2011 and 2012, Apahida meteorological station 
Month 
 
Year 
Mean temperature ( C) 
Ian Feb Mart April May June July Aug Sept Oct Nov Dec 
2011 -3.6 -3.5 4.6 10.1 14.6 18.7 19.8 19.9 17.3 7.6 -0.4 0.9 
2012 -2.4 -6.4 4.1 11.2 15.5 20.2 23.3 21.1 17.5 10.4 4.6 -2.1 
 
The amount of rainfall for years 2011 and 
2012 are showed in table 2. Amount of maximum 
rainfalls in 24 hours in year 2011 was 381.3 mm of 
total amount 509.8 mm, and the month with the 
highest values was July (fig. 1).  
Amount of maximum rainfalls in 24 hours in 
year 2012 was 423.6 mm of total amount 530.0 mm, 
and the month with the highest values were in May 
and June (fig. 2). The mean air temperatures are 
presented in table 3. 
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Figure 1. Amount of maximum rainfalls in 24 hours in year 2011, Apahida meteorological station  
 
 
 
The first works in Romania [13] were 
designed based on a very low data volume and were 
almost entirely made using only manual labor (work 
consisted of dikes and rare network of canals, which 
routes generally followed existing low hollows). 
Drainage of excessive moisture in the natural 
emissaries was made gravitationally, when the level 
of these emissaries were lower and less pumping. 
Subsequently the prevention and control of excess 
moisture was achieved through a network of open 
channels of surface rainfall excess, and the excess 
groundwater through a combination of open channels 
with underground drainage, horizontally or vertically. 
In the current conception, planning and 
execution of work [11, 12, 25] to prevent and combat 
excess moisture is based on a large volume of data, 
field and laboratory studies, establishing solutions in 
a complex of works on natural units, based on the 
principles: hydrological process control of excess 
moisture, phased implementation of measures and 
work, spatial planning, unique responsibility. In the  
 
 
 
 
last two decades in the area studied [16] (meadow 
Somes Mic, Cluj Napoca-Dej area) are not official 
data of design and execution of completing hydro 
systems or an update of the old network. 
Population growth and development of 
human society amplifies the negative aspects of land 
degradation and socio-economic environmental [17], 
requiring an assessment and effective risk 
management [4]; Directive of the European 
Community Strategy National Risk Management). 
In the context of climate change, 
characterized by periodic climatic and/or excessive 
variation with meteorological factors in short 
intervals hydric soil supply is variable [29], requiring 
more careful monitoring of the limiting factor (water 
excess in soil). Risk assessment methodologies for 
soil degradation by excess water are generally based 
on quantitative approaches [8] (expert analysis or 
process analysis), qualitative [8, 9, 10] (expert 
analysis), through modeling [23, 24], using predictive 
models of extending soil degradation, taking into 
account specific local conditions being applied at 
regional or national scale. 
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Figure 2. Amount of maximum rainfalls in 24 hours in year 2012, Apahida meteorological station  
 
 
References 
 
[1] Acevedo M. C.,  2010, Simulation of Ecological and 
Environmental Models, CRC Press 
 
[2] Agrios G. N., 2005, Plant Pathology, 5th Edition. Ed. 
Elsevier Academic Press 
 
[3] Colisar Al., M. Dirja, V. Ceuca, A. Ceclan, 2008, 
Research Regarding with Hydrological Regime of Torrent 
Floods at Streiului Upper Hydrographic Basin, Bulletin 
UASVM, Horticulture 65(1) 
 
 
[4] Coppola D. P., 2011, Introduction to International 
Disaster Management, Ed. Elsevier 
 
[5] Coyle S. J., 2011, Sustainable and Resilient 
Communities: A Comprehensive Action Plan for Towns, 
Cities and Regions. Ed. Wiley-Blackwell, UK 
 
[6] Dirja M., T. Sălăgean, F. Matei, 2011, Tracking the 
Behavior of the Torrential Works on The Valleys of the 
Upper Basin of the Someşul Mic River, Bulletin Of 
University Of Agricultural Sciences And Veterinary 
Medicine Cluj-Napoca, Horticulture 68(2), Editura 
Academic Pres 
 
SĂLĂGEAN Tudor et al./ProEnvironment 6(2013) 503 - 506 
 
505 
SĂLĂGEAN Tudor et al./ProEnvironment 6(2013) 503 - 506 
 
 506
 
[7] Dirja M., T. Salagean, A. Hoble, V. Ion, 2011b, The 
Dynamic of Water Beds in The Black River Valley, 
Revista Agricultura 3-4(79-80) 
 
[8] Dirja M., 2009, Evaluarea bunurilor imobiliare, Ed. 
AcademicPres Cluj-Napoca 
 
[9] Dirja M., M. Palamariu, 2008, Evaluarea bunurilor 
imobiliare, Ed. Todesco Cluj-Napoca 
 
[10] Dirja M., A. Pepine, 2008, Amelioraţii silvice, 
Îndrumător pentru întocmirea proiectului, Ed. Todesco 
Cluj-Napoca 
 
[11] Dirja M., 2007a, Corectarea torenţilor, Îndrumător 
pentru încotmirea proiectului, Editura Todesco Cluj-
Napoca 
 
[12] Dirja M., 2007b, Amelioraţii silvice, Ghid pentru 
întocmirea proiectului, Editura Todesco Cluj-Napoca 
 
[13] Dirja M., V. Budiu, 2006, Îmbunătăţiri funciare, 
Combaterea excesului de umiditate pe terenurile agricole, 
Ed. AcademicPres Cluj – Napoca 
 
[14] Evans G. G., J. Furlong, 2011, Environmental 
Biotechnology, Theory and Application, Ed. Wiley-
Blackwell, UK 
 
[15] García I., R. Mendoza, C. María, I. Pomar, 2008, Deficit 
and excess of soil water impact on plant growth of Lotus tenuis 
by affecting nutrient uptake and arbuscular mycorrhizal 
symbiosis, Plant and Soil, Vol. 304,1-2, 117-131 
 
[16] Haggard B., T. Rusu, D. Weindorf, H. Cacovean, P. 
Moraru, M. Sopterean, 2010, Spatial Soil Temperature and 
Moisture Monitoring Across the Transylvanian Plain in 
Romania, Bulletin Of University Of Agricultural Sciences 
And Veterinary Medicine Cluj-Napoca, Agriculture 67(1), 
Editura Academic Pres Cluj-Napoca 
 
[17] Hester R. E., R. M. Harriso, 2012, Environmental Impacts 
of Modern Agriculture, Ed. Royal Society of Chemistry 
 
[18] Hoble A., M. Dirja, E. Luca, T. Salagean, L. Luca, 
2010, Estimations of Soil-Plant-Climate Relation in the 
Conditions of the Transylvania Fields, Buletin USAMV – 
Horticultură, vol .67 (2), 350-353 
 
[19] Karamouz M., S. Nazif, M. Falahi, 2012, Hydrology 
and Hydroclimatology: Principles and Applications, Ed. 
Taylor&Francis Group, CRC Press 
 
[20] Fryirs K., G. Brierley, 2012, Geomorphic Analysis of 
River Systems: An Approach to Reading the Landscape, 
Ed. Wiley-Blackwell, UK 
 
[21] Li H., 2007, Understanding Soil Moisture Dynamics 
Using Observations and Climate Models, Ed. ProQuest 
LLC, UMI Number: 3319437 
  
 
 
[22] Lin H., 2012, Hydropedology: Synergistic Integration of 
Soil Science and Hydrology, Ed. Elsevier Academic Press 
 
 
[23] Matei F., I. Pop, M. Dirja, V. Budiu, 2011, Spatial 
Patterns of Soil Moisture, Bulletin Of University Of 
Agricultural Sciences And Veterinary Medicine Cluj-
Napoca, Horticulture 68(2), Editura Academic Pres Cluj-
Napoca 
 
[24] Matei F., V. Budiu, M. Dirja, I. Pop, M. Micula, 2008, 
Differential Equations and theirs Application to the Soil 
Moisture Study, Bulletin Of University Of Agricultural 
Sciences And Veterinary Medicine Cluj-Napoca, 
Horticulture 65(2), Editura Academic Pres Cluj-Napoca 
 
[25] Nazemi A., A. Elshorbagy, 2012, Application of 
copula modelling to the performance assessment of 
reconstructed watersheds. Stochastic Environmental 
Research and Risk Assessment, Vol. 26, Issue 2, 189- 205 
 
[26] Palletier J. D., B. D. Malamud, T. Blodgett, D. L. 
Turcotte, 2011, Scale-invariance of soil moisture 
variability and its implications for the frequency-size 
distribution of landslides, Ed. Brooks/Cole, Cengage 
Library, USA 
 
[27] Petersen J. F., D. Sack, R. E. Gabler, 2011, Physical 
Geography, Ed. Cengage Learning 
 
[28] Rohli R., A. Vega, 2011, Climatology, Ed. Jones & 
Bartlett Learning, USA 
 
[29] Rushton K. R., 2004, Groundwater Hydrology: 
Conceptual and Computational Models, Ed. British Library 
 
[30] Salagean T., M. Dirja, M. Ortelecan, 2011, Research 
Regarding the Risk of Deep Erosion in the Sub-basin of 
the Fizeş Valley, Bulletin of University of Agricultural 
Sciences and Veterinary Medicine Cluj-Napoca, 
Horticulture 68(2) Editura Academic Pres Cluj-Napoca 
 
[31] Schubert R., 2012, Future Bioenergy and Sustainable 
Land Use, Earthscan, Routledge, 29 
 
[32] Sinclair S., G. G. S. Pegram, 2012, Modelling Soil 
Moisture at National and Catchment Scale using a 
Spatially Distributed Hydrological Model forced by 
Remote Sensing and Meteorological Products, 
http://www.ru.ac.za 
 
[33] Wang L., A. J. C. Barkwith, M. Ellis, 2012, SLiM : an 
improved soil moisture balance method to simulate runoff 
and potential groundwater recharge processes using spatio-
temporal weather and catchment characteristics. NERC 
Open Research Archive, http: //nora.nerc.ac.uk 
 
[34] Wildi O., 2011, Data Analysis in Vegetation Ecology, 
Ed. Wiley-Blackwell, UK 
 
